water. The River Omo, site of the Gibe dam, flows south into Kenya and Lake Turkana. Some estimates suggest the country has the potential to generate 45,000 MW of hydroelectric power.
While work continues on Gibe III, Ethiopia has already approved plans for several new schemes, including a giant 2,100 MW project on the Blue Nile and a number of other dams have already been built or are close to completion.
The country has already started building transmission lines to Djibouti and Sudan and a supply agreement has been negotiated with Kenya. But the government's strategy faces a funding problem. Gibe III, costing more than $2 billion, needed external credit but the government went ahead and awarded the contract to Salini without tendering or carrying out an environmental impact study or consulting local communities. This goes against the policies of many external lenders and in 2008 an environmental study was finally carried out. The African Development Bank, which is considering a loan, is now carrying out its own review.
Power: One of the many tributaries that feed Ethiopia's major river systems increasingly exploited for hydroelectric power. (Photo: Petra Putzier.)
Although few people will actually be displaced by the dam and the huge reservoir it will create, up to 500,000 people living further downstream in the Omo valley could be adversely affected. And potential problems spread into Kenya, where Lake Turkana is fed by the River Omo. International Rivers say the dam will end the river's natural flood cycle which herders and farmers rely on in the arid land surrounding the lake. The lake itself is likely to see a fall in water level.
But the government has dismissed environmental concerns and turned increasingly to China for help, as have so many other countries and projects in Africa. The Chinese-owned Sinohydro, which helped build the massive Three Gorges Dam on the Yangtse river at home in China, has agreed to build the 1,600 MW Gibe IV dam further down the Omo, with the Chinese government providing the finance.
The potential for selling electricity is "tremendous", says Muhammed. "We will eventually connect to Egypt and possibly on to Europe," he says.
While the problems of growing global demand for water are getting increasing attention, developed countries depend heavily on importing hidden 'virtual' water from places that regularly experience droughts and shortages, according to the UK's Royal Academy of Engineering.
Although the UK normally receives plenty of rainfall, it is estimated that two-thirds of all the water that its population of 60 million needs comes embedded in imported food, clothes and industrial goods. The result is that when people buy fruit and vegetables from parts of Asia and Latin America, they may be exacerbating droughts and undermining countries' efforts to grow food for themselves.
According to the report, the average Briton uses nearly 3,000 litres of imported water a year. One kilogramme of beef needs 15,000 litres of water to produce, more than 10 times the amount needed to produce the same weight of wheat. A t-shirt is estimated to require 2,700 litres of water to produce. "We must recognise how the UK's water footprint is impacting on global water scarcity," says Peter Guthrie, chair of the group of engineers who prepared the report. "The burgeoning demand for water from developed countries is putting severe pressure on areas that are already short of water. Our water footprint is critical," he said.
And the report highlights the great cost of moving water around. It says that it is estimated 19 per cent of electricity and 33 per cent of natural gas in California is used in waterrelated activities. The report highlights the growing concern in many countries and of many bodies at the impending crisis in water supplies. A recent World Bank report warned that more than 700 million people in 43 countries are now regularly affected by water scarcity and this is expected to grow as a result of climate change, population growth, and the switch to more meat-based diets in countries such as China.
A new report highlights the embedded water in imports from developing countries. Nigel Williams reports.
Hidden global trade in water
"By 2030 demand for food will increase by 30 per cent and for water by 30 per cent," said Guthrie.
The report says that many countries were now using water unsustainably, by turning to desalination, which demands large amounts of energy, and by drawing on 'fossil' groundwater laid down millions of years ago. Libya, Algeria, and Saudi Arabia are taking vast quantities of fossil water from deep wells in the Sahara and Arabian deserts. "Eventually this resource will be depleted and alternative sources will be needed," it says.
The report looks at the whole water cycle and considers 'blue water' as that which comprises around 40 per cent of total rainfall and ends up in lakes, rivers and aquifers. Around 60 per cent of rainfall is 'green water' which is directly absorbed into the land. "This often results in green water being disregarded as part of water resource management. However, it has a vital role in maintaining delicate ecosystems and providing water for agriculture," it says.
The report also considers 'grey water', water that has been used once but can be used again for another purpose. "This can also be a significant resource; however, care must be taken that the water is suitable for the designated second use." "In many regions, the demand for water is already much greater than the available supply. This affects developing countries where many people do not have access to safe water, and the developed world where burgeoning demand simply cannot continue to be met," it says.
The authors call on consumers to be aware of the water they were unwittingly using. "Changes in water consumption at an individual level will be crucial," they say. And governments need to address the international trade in commodities that required large amounts of water to produce. The short history of human exploitation of phosphorus is a dramatic one, ranging from the alchemist Hennig Brandt who discovered it in 1669 through to its dual use in the 20 th century. Phosphate fertilisers produced from mined minerals facilitated the rapid growth of agricultural production keeping pace with the exponential growth of world population, while weaponised phosphorus served in World War II fire bombs.
A further, possibly even more dramatic chapter in the history of the fiery element could come to pass if and when phosphate supplies for fertiliser production run short. Practically all of the world's phosphate is mined in only five countries. More than a third of the known usable reserves are in Morocco and the disputed territory of West Sahara, nearly a quarter in China, and other significant resources are in Jordan, South Africa, and the US.
Phosphate production in the US appears to have peaked already, and experts predict global production to peak within the next decades, with estimates ranging from 2034 to 2070. However, as phosphate production also depends on energy, some have predicted that peak oil could make phosphate peak even before 2034. As 90 per cent of phosphate production goes into fertilisers (with the rest used for detergents, soft drinks, etc.), a decline in production would immediately hit global food production, and it would also spell trouble for the biofuels industry.
So what is to be done? A big part of the problem is the lack of awareness of phosphorus as a limited resource, resulting in its careless use, allowing fertiliser runoff to pollute rivers and coastal waters and letting phosphaterich sewage residues end up in products from which they cannot be recovered, e.g. in concrete.
To help build awareness of what they bill as "the biggest problem you've never heard of", scientists
The limited resource of phosphate for fertiliser production could soon become critical. Michael Gross reports.
Fears over phosphorus supplies

